Fetal development of the female external urinary sphincter complex: an anatomical and histological study.
We investigated the fetal development of the smooth (lissosphincter) and striated (rhabdosphincter) female external urinary sphincter. Growth and organization of the muscle fibers around the urethra and morphological modifications due to the development of the vagina were analyzed in detail. A total of 28 human female fetal specimens were investigated in an anatomical and histological study. The sections were processed according to plastination technology. This technique allows examination of structures and organs of the small pelvis with minimal artifacts in all 3 planes. At gestational week 9 the primordium of the external urethral sphincter complex was observed extending along the anterior aspect of the urogenital sinus, before the development of the primitive urethra and the vaginal primordium. From 15 weeks of gestation the lissosphincter and rhabdosphincter could be identified and clearly distinguished. After 20 weeks of gestation both elements acquired an omega-shaped configuration with a narrow posterior connective tissue raphe that was constantly present, fixing both components to the ventral vaginal wall. Both muscles were mainly located in the middle third of the urethra. In the proximal third of the urethra growth of the vagina led to disappearance of the striated muscle fibers of the rhabdosphincter, whereas the lissosphincter seemed to intermingle with the internal layer of the detrusor musculature of the bladder. The important morphological characteristics of the female adult rhabdosphincter and lissosphincter (omega-shaped configuration, presence of a narrow connective tissue raphe posteriorly and maximum thickness in the middle third of the urethra) are already evident early in fetal development and do not evolve during postnatal growth or by the influence of sex hormones.